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(54) Apparatus and method for determining boring direction when boring underground 



(57) A guidance module for an underground hori- 
zontal boring assembly.' The module determines the 
pitch angle of the boring tool independent of roll using 
a single accelerometer sensor. The accelerometer sen- 
sor has a single sensitive axis which is aligned parallel 
to, and preferably coaxial with, the longitudinal axis of 
the boring tool. The accelerometer sensor is calibrated 
to obtain a temperature offset and a gain compensating 
gain factor. Data samples are read from the accelerom- 
eter sensor while the boring tool is rotating. The temper- 
ature is read from the temperature sensor. The data 



samples from the accelerometer sensor and the tem- 
perature from the temperature sensor are transmitted to 
a processor. The processor applies simple average fil- 
tering to the accelerometer data samples to get an av- 
erage result, and adjusts the average result for gain. The 
average result is adjusted for the temperature offset and 
for the gain compensating gain factor. The average re- 
sult then can be adjusted for an optional roll angle offset. 
The pitch angle is determined either from a lookup table 
or from the arcsin value of the quantity of the average 
result minus the temperature offset divided by the gain 
compensating gain factor. 
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The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 

1. Claims: 1-59 

Device and method for determining boring tool pitch angle by 
processing accelerometer pitch data samples. 



Z. Claims: 60-65 

Method for compensating process signal gain. 
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